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Figure 1: CUSUM for ARDL model 
estimates 
 
Figure 2: CUSUM of SQUARED 
for ARDL model estimates 
 














GDP TD 11.049** 0.0100 TD GDP 10.711** 0.0100 
OPTD 6.216*** 0.0000 TD OP 6.2785* 0.0813 
ExRe TD 2.1008 0.3060 TD ExR 3. 7024 0.2309 
 
  
𝑌𝑡 = 0 + 1𝑌𝑡−1 + 1𝑌𝑡−2 + ⋯ + 1𝑌𝑡−𝑝 + 𝜀𝑡 ,          𝑡 = 1, ⋯ , 𝑇            (3) 
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1 For more details on the bootstrap Rolling windows Granger causality tests the readers 
can refer to Balcilar, et al. (2010) (to save space due to the large details on the technical 
analysis and the complete results reported hereafter, we tried to not report additional 
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